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Description 
CONTROL CABLE ADJUSTMENT DEVICE 

Background of Invention 

[0001] The present invention relates to adjustment devices for 
adjusting the length of a control cable and more particu- 
larly to an adjustment device for adjusting a shifting cable 
or brake cable for a bicycle. 

[0002] Control cable adjustment devices are used to adjust the 
length of a control cable or Bowden cable that connects a 
gear shifter to a gear change mechanism such as a de- 
railleur or internal gear hub or connects a brake lever to a 
brake. The control cable includes an inner wire that slides 
within an outer casing or sheath. The length of the cable 
needs to be adjusted because elongation of the cable oc- 
curs after extended use under load and shifting or braking 
requires precise cable guidance. Usually the adjustment 
device is threaded into the shifter or brake housing, re- 
sulting in the adjustment device being indirectly braced 
against the bicycle frame. When the adjustment device is 
threaded into the housing, the sheath is shortened rela- 


tive to the inner wire, which then moves loosely in the 
sheath. 

[0003] jo tighten the control cable, the adjustment device is un- 
screwed from the housing, resulting in the sheath being 
elongated relative to the inner wire. Usually the adjust- 
ment device includes a locknut or detent mechanism that 
holds the adjustment device in its current position and 
also prevents the adjustment device from being rotated in 
an uncontrolled manner. Various detent mechanisms are 
shown in U.S. Patent No. 5,674,142; U.S. Patent No. 
4,833,937, EP 0 916 570 A2, and German Utility Model 
DE-GM 76 26 479. 

[0004] u.S. Patent No. 5,674,142 discloses an adjustment device 
having an elongated retention nut that is threaded onto an 
elongated mounting member of a shifter housing. The de- 
vice includes a detent mechanism having detents located 
on an inner surface of the retention nut that are engage- 
able with protrusions on an outer surface of the mounting 
member. The protrusions are located adjacent the inner 
end of the threads on the mounting member. A problem 
with this configuration is that by arranging the threads 
and the protrusions adjacent one another, the adjustment 
device is relatively long. 


[0005] u.S. Patent No. 4,833,937 discloses a detent mechanism 
that includes a disk rotatably connected to the adjuster 
and having protrusions which is biased by a spring to en- 
gage detents located on a stop nonrotatably connected to 
a shifter housing. When the adjuster is rotated the disk 
rotates between the protrusions to provide stepwise ad- 
justment of a control cable. A problem with this configu- 
ration is that it requires a lot of components and requires 
a cover for the detent mechanism, which also unnecessar- 
ily enlarges the outside diameter of the adjustment de- 
vice. 

[0006] | n ep 0 916 570 A2, the detent mechanism includes a 
spring having a first end that is secured in a slot of a 
brake lever housing and second end that engages a chan- 
nel in the adjuster. After each complete adjustment revo- 
lution, the end of the spring element snaps into the chan- 
nel provided for the control cable on the adjuster. Al- 
though this adjustment device has fewer components than 
the previous mentioned adjustment devices, it requires an 
additional slot in the brake housing to receive one end of 
the spring. Another problem with this configuration is that 
the spring reengages the insertion slot in the adjuster 
only after each complete revolution of the adjuster, re- 


suiting in only coarse control cable adjustment. 
[0007] T he detent mechanism described in DE-GM 76 26 479 

generally includes an adjustment nut having external lon- 
gitudinal flutes and a screw thread that is surrounded by 
flexible retention arms which engage the longitudinal 
flutes to provide the detent function. A problem with this 
configuration is that the externally located flexible reten- 
tion arms unnecessarily enlarge the outside diameter of 
the adjustment device and requires a cover to prevent 
soiling of the detent mechanism. Therefore there is a need 
for a control cable adjustment device that is compact and 

has minimal parts. 
Summary of Invention 

[0008] it is an object of the present invention to provide a reli- 
able adjustment device for shifter cables and brake cables 
that is economical in terms of both manufacture and in- 
stallation. 

[0009] This is achieved in the present invention by using compo- 
nents that perform multiple functions and by skillfully ar- 
ranging a spring element in the adjustment device. A 
spring element that is already present in the control 
mechanism may used for a detent mechanism of the ad- 
justment device. For example, a return spring for a release 


lever of a shifter, a spring on a release slider, a cable 
spool spring or a recovery spring for a brake lever may be 
additionally used as a retention spring in the detent 
mechanism. If these springs are too soft or too far away 
from the adjustment device, the spring may be stiffened 
and braced by suitable bracing in or on the shifter or 
brake lever housing. If no suitable spring of the shifter or 
brake lever is available, then at least an existing insertion 
slot required for insertion of the control cable braces the 
spring element required for the detent operation. There- 
fore, the present invention requires either no additional 
spring element by using an existing spring in the control 
mechanism or eliminates the need to have an additional 
slot in the shifter or brake lever housing to brace the 
spring element by using a control cable insertion slot al- 
ready present in the shifter or brake lever housing. 
[0010] The present invention provides a control cable adjustment 
device for adjusting a control cable extending between a 
control mechanism such as a shifter or brake lever and an 
operating mechanism such as a derailleur or brake. The 
adjustment device includes an adjuster rotatably con- 
nected to a housing of the shifter or brake lever and a 
spring element. Together the adjuster and the spring ele- 


ment constitute a detent mechanism. The adjuster has a 
first end that receives the outer casing or sheath of the 
control cable and a second end that has threads that are 
received a threaded bore of the shifter or brake lever 
housing. The first end of the adjuster also has grip re- 
cesses to make it easier to rotate the adjuster. A detent 
contour extends coaxially through the second end of the 
adjuster and has radially inwardly directed holding con- 
tours. 

1 ] The spring element has a retention segment or leg that 
engages the detent contour. The detent contour is pro- 
vided with enough open space to avoid impeding the op- 
eration of the spring element or the control cable during 
adjustment of the cable. The cross section of the detent 
contour may be a polygon or round with flutes or eleva- 
tions. The detent contour may also have varying surfaces 
configured to engage the retention segment such that ro- 
tation of the adjuster in a first direction requires higher 
rotational force than rotation of the adjuster in a second 
direction. For example, the adjuster may have high rota- 
tional forces in the screwing in direction and low rota- 
tional forces in the screwing out direction. The spring ele- 
ment extends substantially parallel with the inner wire of 


the control cable extending through the adjuster. 

[0012] The spring element may be a wireform spring that is 

preloaded and has two legs or segments that perform dif- 
ferent functions. One segment may engage the detent 
contour to retain the adjuster in a current position and the 
other segment may function as a return spring for a re- 
lease lever of a shifter or a recovery spring for a brake 
lever. To ensure that the retention segment does not 
move into the detent contour as the adjuster is rotated 
relative to the housing, the retention segment is braced in 
a cutout in the housing. The cutout prevents the retention 
segment from entering a cable insertion slot in the ad- 
juster. Additionally, the cable insertion slot may be ar- 
ranged to extend not parallel relative to the retention seg- 
ment, for example, it extends at a 30 degree angle, to 
prevent the retention segment from entering the insertion 
opening. Also, a stop may be used to prevent the reten- 
tion segment from entering the insertion opening. 

[0013] jo increase the detent and holding forces, the retention 
segment of the spring element may include two retention 
segments that are preloaded outward and are in equilib- 
rium. The retention segments are braced against in the 
housing near the adjuster so that almost no bending mo- 


merits and no torsion moments are introduced into the 
spring element upon rotation of the adjuster. 

[0014] when it is not possible to use an existing spring element 
within the shifter or brake lever, an additional spring ele- 
ment must be provided to perform the detent function. In 
this embodiment of the present invention, a spring ele- 
ment is provided having at least two retention segments 
preloaded outward into the detent contour of the adjuster. 
To ensure that the spring element does not move upon 
rotation of the adjuster, the spring element includes a 
support segment that is braced against the housing. Once 
the control cable is installed, the spring element may be 
inserted easily and without tools into the detent contour 
of the adjuster and the cable insertion slot. 

[0015] The present invention is not limited to the adjusting of a 
control cable for a gear shifter or a brake lever for a bicy- 
cle but can also be used wherever a defined, constant ca- 
ble length or cable tension is required in a control cable. 
For example, clutch cables for motorized vehicles or other 
motion-related cables. 

[0016] These and other features and advantages of the invention 
will be more fully understood from the following descrip- 
tion of certain specific embodiments of the invention 


taken together with the accompanying drawings. 
Brief Description of Drawings 


[0017] | n the drawings: 

[0018] FIG. 1 is a perspective view of a control cable adjustment 
device connected to a shifter in accordance with one em- 
bodiment of the present invention; 

[0019] FIG. 2 is a perspective view of the control cable adjust- 
ment device of FIG. 1; 

[0020] FIG. 3 is a perspective view of a control cable adjustment 
device in accordance with another embodiment of the 
present invention; 

[0021] FIG. 4 is a perspective view of a control cable adjustment 
device in accordance with another embodiment of the 
present invention; and 

[0022] FIG. 5 is a perspective view of the control cable adjust- 
ment device of FIG. 4. 
Detailed Description 

[0023] FIG.l shows a control cable adjustment device 20 con- 
nected to a bicycle shifter 21 in accordance with one em- 
bodiment of the present invention. The control cable ad- 
justment device 20 adjusts the length of a control cable 
(not shown) having an outer casing or sheath and an inner 


wire that extends between a control mechanism such as 
the bicycle shifter 21 or brake lever and an operating 
mechanism such as a derailleur or brake. The control ca- 
ble adjustment device 20 controls the length of the con- 
trol cable by moving the sheath relative to the inner wire. 
The shifter 21 generally includes a housing 4 mountable 
to a handlebar of a bicycle and a lever 8 movably or piv- 
otally coupled to the housing 4. The lever 8 may be biased 
by a return spring toward a neutral position. The shifter 
housing 4 includes a cable guide 13 having an internally 
threaded bore 15 for receiving the adjustment device 20. 
[0024] The adjustment device 20 generally includes an adjuster 1 
and a spring element 2. The adjuster 1 has first and sec- 
ond ends 22, 23. At the first end 22 is a receiving bore for 
the sheath of the control cable and grip recesses 3 to fa- 
cilitate the turning of the adjuster 1 relative to the hous- 
ing 4. At the second end 23 is a detent contour 5 and ex- 
ternal threads 12. The external threads 12 are screwed 
into the threaded bore 15 of the shifter housing 4. A con- 
trol cable insertion opening 14 extends along the adjuster 
1 and the cable guide 13, which allows the inner wire to 
be transversely inserted into the detent contour 5 of the 
adjuster 1 and the bore 15 of the cable guide 13. Alterna- 


tively, the adjuster 1 may not have an insertion opening 
but has a unbroken or continuous periphery. 

[0025] The spring element 2 has a retention segment or leg 6 
that extends into the detent contour 5 and a spring seg- 
ment 7 that extends into the shifter housing 4. The detent 
contour 5 and the retention segment 6 extend coaxially 
with the external threads 12 on the adjuster 1. To ensure 
that the retention segment 6 does not move in the detent 
contour 5 as the adjuster 1 is screwed in and out of the 
shifter housing 4, the retention segment 6 is braced in a 
cutout 9 in the shifter housing 4. The height of the cutout 
9 is such that it braces the retention segment 6 but also 
allows passage of the inner wire. The cutout 9 also pre- 
vents the retention segment 6 from jamming in the inser- 
tion opening 14. Further, the detent contour 5 has enough 
free space to not impede the operation of the control ca- 
ble or the retention segment 6. The spring element 2 is 
guided through the shifter housing 4 around a centrally 
located shifting mechanism 11 and is held by a brace 10 
which allows the two segments 6, 7 to function as two 
springs relatively independent of one another. 

[0026] Referring to FIG. 2, the detent contour 5 extends coaxially 
with the threads 12. The detent contour 5 has a cross 


section in the shape of a rectangle with rounded corners. 
However, the cross section can be various different 
shapes, for example, a circle with flutes to receive the re- 
tention segment 6 or, as shown in FIG. 1, a polygon with 
convex sides. The cross section of the detent contour 5 
can also have varying surfaces configured to engage the 
retention segment 6 such that different forces occur when 
adjuster 1 is screwed in or out. Preferably, there are high 
rotational forces in the screwing direction and low rota- 
tional forces in the unscrewing direction. 
[0027] FIG. 3 shows another embodiment of the present inven- 
tion wherein an adjuster 24 has a control cable insertion 
slot 25 that extends obliquely, rather than parallel to the 
inner wire of the control cable as shown in FIG. 2 and a 
spring element 26 having a retention segment that in- 
cludes two flexible segments 27. The oblique profile of 
the control cable insertion slot 25 prevents the retention 
sesgments 27, which extends parallel to the control cable, 
from penetrating into the control cable insertion slot 25. 
In the installed state, when the threads 12 are screwed 
into the threaded bore 15 on the housing segment 13, the 
retention segments 27 engage the detent contour 5. In 
this embodiment, the spring element 26 functions only as 


a detent spring. Another segment of the spring element 
26 is braced around a fixed point 16 on the housing 4 and 
the retention segments 27, which are preloaded in the di- 
rection of the detent contour 5, extend into the adjuster 
24. The adjuster 24 has pronounced grip recesses 28 to 
allow easy adjustment of the control cable. This embodi- 
ment of the control cable adjustment device is particularly 
suitable for twist-grip shifters and brake actuation sys- 
tems. 

[0028] FIGS. 4 and 5 show another embodiment of the present 

invention wherein a spring element 29 is braced against a 
brace 30 in a brake lever housing 17, see FIG. 4, and is 
braced in a control cable insertion slot 31, see FIG. 5. The 
spring element 29 has retention segments 32 that, in the 
installed state, extend into the detent contour 5 of the 
adjuster 1. To ensure that the retention segments 32 do 
not become jammed in the insertion slot 31, the move- 
ment of the retention segments 32 is restricted by a stop 
19 located on the brake housing 17. Further, the spring 
element 29 is placed around the brace 30 to ensure that it 
remains in a defined position in the brake housing 17. 

[0029] The adjuster 1 has threads 12 that are screwed into a 

threaded bore 34 of the brake housing 17. When the con- 


trol cable insertion slots 31 of the adjuster 1 and the 
brake lever housing 17 are aligned with one another, the 
control cable can be hooked onto the brake lever and in- 
serted into the control cable insertion slot 31. To insert 
the one end of the spring element 29 into the adjuster 1 
and to insert the other end of the spring element 29 into 
the control cable insertion slot 31 on the brake lever 
housing 17, the brake lever must be depressed. The 
spring element 29 includes a support segment 18 that is 
inserted into the control cable insertion slot 31 of the 
brake housing 17 and having a configuration such that 
the spring element 29 is prevented from rotating. When 
the spring element 29 is installed, it is prevented from 
falling out of the brake housing 17 by the preload force of 
the retention segments 32 directed against the detent 
contour 5 and by the brake lever when it is not depressed. 
[0030] while this invention has been described by reference to 
specific embodiments, it should be understood that nu- 
merous changes could be made within the spirit and 
scope of the inventive concepts described. Accordingly, it 
is intended that the invention not be limited to the dis- 
closed embodiments, but that it have the full scope per- 
mitted by the language of the following claims. 


